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In the ClaiTTis 

Cancel claims 1-36, 40-42 and 44-83. 



'37. 



Amend clakns 37-39 and 43 to read as follows: 



'Tohce~Afriended) A method according to claim 12 6 wherein 
said seAected moveable output optical element is capable 
of at least one of: directing said selected output 
optical channel to receive said input optical 
communicabion signal and directing said input optical 
communication signal to be received by said selected 
output optical channel ♦ 



38. 



39 , 



43. 



84. 



(Once Amended) A method according to claim 126 wherein 
the selectedk moveable output optical element comprises at 
least one ofl a receiving end of the selected output 
optical chani^l and a transmitting end of a selected 
input optical ^channel associated with the input optical 
communication Signal . 



(Once Amended) 
the selected mi 
least one of i 
associated wi 

(b) an end of 
fiber associated 
that emitted the 

(c) an optical e 
path of the input' 
said first and se 



method according to claim 12 6 wherein 
le output optical element comprises at 
n end of a first optical fiber 
selected output optical channel ; 
econd optical fiber, the second optical 
with a selected input optical channel 
^input optical communication signal; and 
ment operative to influence an optical 
optical communication signal between 
■ond optical fibers , 



(Once Amended) A ^itch according to claim B4 wherein 
each position encoder is operative to determine, from the 
corresponding outp&t control signal, a position of at 
least one of: (i)"*^ end of an optical fiber 
corresponding to 1^4 associated output optical channel; 
and (ii) an opt\g^ element operative to influence an 
optical path of optical communications signals associated 
with said fiber. 



Add new claims 84-155 as follows: 



(New) AnV)ptical cross-connect switch for switching 
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a first opfcical system configured to project one or 
more first control signal radiation patterns ; 

a plurality* of output optical channels; 

a pluralitylof output encoders, each output encoder 
associated with o^ne of the plurality of output optical 
channels, each output encoder positioned, relative to the 
associated output \optical channel and the first optical 
system, to receive! the one or more first control signal 
radiation patterns\and to detect at least a portion of 
one or more corresponding output MoirS interference 
patterns produced by the one or more first control signal 
radiation patterns; 



wherein each output encoder is configured to generate a 
corresponding output Icontrol signal indicative of an 
intensity of detectedi output Moir6 interference patterns. 



85. (New) A switch accordivng to claim 84 wherein each output 
encoder comprises an associated output reticle, each 
output reticle having a spatially varying pattern of 
interaction with radiatkon incident thereon. 



/ 86. (New) A switch accordin^^ to claim 85 wherein each output 

reticle is positioned to| receive the one or more first 
control signal radiation |pat terns and to produce the one 
or more corresponding output Moire interference patterns 
in response thereto, 

87. (New) A switch according tL claim 86 wherein each output 
encoder comprises an associated output radiation sensor, 
each output radiation sensor positioned to detect at 
least a portion of the; one|or more corresponding output 
Moire interference patterns and configured to generate 
the corresponding output c^trol signal. 




88, (New) A switch according to| claim 87 comprising: 

a second optical system configured to project one or 
more second control signal radiation patterns; 

a plurality of input oJtical channels; 

a plurality of input eJcoders, each input encoder 
associated with one of the ^urality of input optical 



- 3 
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channels, each inplit encoder positioned, relative to the 
associated input optical channel and the second optical 
system, to receive \the one or more second control signal 
radiation patterns And to detect at least a portion of 
one or more correspohding input Moir^ interference 
patterns produced by^the one or more second control 
signal radiation patt^ems; 

wherein each input encoder is configured to generate a 
corresponding input control signal indicative of an 
intensity of detected input Moirg interference patterns. 

1 

89. (New) A switch according to claim 8 8 wherein each input 

encoder comprises an associated input reticle, each input 
reticle having a spatially varying pattern of interaction 
with radiation incident thereon. 

50. (New) A switch according Wo claim 89 wherein each input 
reticle is positioned to receive the one or more second 
control signal radiation patterns and to produce the one 
or more corresponding input Moirg interference patterns 
in response thereto.* \\ 

W 91. (New) A switch according to claim 90 wherein each input 
^ ' encoder comprises an associWted input radiation sensor, 

V-^^ input radiation sensorjj positioned to detect at least 

'S^^ a portion of the one or more corresponding input Moir€ 

interference patterns and configured to generate the 
corresponding input control |Eignal . 

92. (New) A switch according t^rt=*aini 91 comprising a 
controller connected to re ^i vj the input and output 
control signals the cont rol'Ser configured to determine a 
position of each output rs|i|h.e based on the 
corresponding output contro5(kignal and configured to 
determine a position of each input reticle based on the 
corresponding input control siignal . 

! 

93. (New) A switch according to clkim 91 wherein each of the 
output reticles has a spatiallir varying transmissivity 
and each associated output radiation sensor is located to 
detect radiation from the one br more first control 



-4- 
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signal radiation pattern© that has passed through the 
associated outWt reticle and each of the input reticles 
has a spatially varying transmissivity and each 
associated inpij|j: radiation sensor is located to detect 
radiation from l^^he one or more second control signal 
radiation patterjis that has passed through the associated 
input reticle, \\ 

\ 

94- (New) A switch according to claim 91 wherein each of the 
output reticles hajs a spatially varying reflectivity and 
each associated output radiation sensor is located to 
detect radiation frpm the one or more first control 
signal radiation pa\^ttems that has reflected from the 
associated output reticle and each of the input reticles 
has a spatially varying reflectivity and each associated 
input radiation sensor is located to detect radiation 
from the one or moreVsecond control signal radiation 
patterns that has reflected from the associated input 
reticle . 



y 



95. (New) A switch according to claim 91 wherein each of the 
input and output reticl^es is patterned with a regular 
array of cells- \\ 



96- (New) A switch according^to claim 95 wherein each of the 
cells comprises an aperttjre portion and an opaque portion 
and wherein: \ 

(a) each output reticle passes a first proportion of the 
first control signal ^Jradiation patterns incident on 
the aperture portion '-to the associated output 
radiation sensor and each output reticle passes a 
second proportion, si^iier than the first 
proportion, of the ^m^^^ control signal radiation 
patterns incident ^#^tra opaque portion to the 
associated output radi^ltion sensor; and 

(b) each input reticle pass^es a first proportion of the 
second control signal radiation patterns incident on 
the aperture portion to|the associated input 
radiation sensor and each input reticle passes a 
second proportion, smalli^pr than the first 
proportion, of the second control signal radiation 
patterns incident on thei opaque portion to the 
associated input radiation sensor, 

-5-1 
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97. (New) A switc|i according to claim 91 wherein each of the 
input and output reticles comprises a circularly 
symmetric pattern of aperture areas axid opaque areas and 
wherein: \ 

(a) each output reticle passes a first proportion of the 
first control signal radiation patterns inc;Ldent on 
the aperture areas to the associated output 
radiation sensor and each output reticle passes a 
second proportion/ smaller than the first 
proportion, ; of the first control signal radiation 
patterns incident on the opaque areas to the 
associated output radiation sensor; and 

(b) each input reticle passes a first proportion of the 
second control signal radiation patterns incident on 
the aperture areas to the associated input radiation 
sensor and each input reticle passes a second 
proportion, smi^ller than the first proportion, of 
the second control signal radiation patterns 
incident on the opaque areas to the associated input 
radiation sensor. 



/ SB, (New) A switch according to claim 91 wherein each of the 

one or more first and ^second control signal radiation 
patterns comprises a plurality of elongated stripes of 



radiation - 



99. (New) A switch according to claim 91 wherein each of the 
one or more first and second control signal radiation 
patterns comprises a spatially periodic radiation 
pattern- 




100, (New) A switch afegbr^ng to claim 95 wherein each of 

the one or more ^f^^W control signal radiation 
patterns comprises a ^spatially periodic radiation 
pattern having a peri*^d siibstantially equal to a 
spatial periodicity oE the cells on the output 
reticles and each of the one or more second control 
signal radiation patterns comprises a spatially 
periodic radiation patftern having a period 
substantially equal toj a spatial periodicity of the 
cells on the input reticles - 
-6- 
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101. (New) A BwitchV according to claim 100 wherein the cells 
on the input and output reticles are arranged in rows 
extending subst^tially parallel to a first axis and 
columns extending substantially parallel to a second axis 
and each of the lone or more first and second control 
signal radiation^ patterns comprises elongated stripes 
which are oriented substantially parallel to one of the 
first and second \axes. 



102, (New) A switch according to claim 91 wherein the one or 
more first control \si9nal radiation patterns comprise at 
least one radiatioA pattern having a first wavelength and 
at least one radiation pattern having a second wavelength 
and the one or more feecond control signal radiation 
patterns comprise atl least one radiation pattern having 
the first wavelength |and at least one radiation pattern 
having the second wavelength . 



103. (New) A switch according to claim 91 wherein the first 
optical system comprises an array of first radiation 

O . emitting devices locat4d in positions optically opposing 

^ Y the plurality of output| optical channels and the second 

^ ' optical system coinprises an array of second radiation 

^IgV emitting devices locatedl in positions optically opposing 

^\3| the plurality of input ojptical channels. 

I 

104. (New) A switch according to claim 103 wherein the first 
optical system is configured to project the one or more 
first control signal radisfoon patterns by turning on 
selected pluralities of t^^^irst radiation emitting 
devices and the second ^cmii^l system is configured to 
project the one or more J^^said control signal radiation 
patterns by turning on selected pluralities of the second 
radiation emitting devices . 

105. (New) A switch according to claim 103 wherein individual 
ones of the first radiation Jmitting devices are located 
between the input optical channels and individual ones of 
the second radiation emittingj devices are located between 
the output optical channels. I 
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106. (New) A swit according to claim 91 wherein each output 
encoder comprEses an associated output lens, each output 
lens located and shaped to focus the one or more first 
control signa^' radiation patterns onto the associated 
output reticle^, and each input encoder comprises an 
associated inp^t lens, each input lens located and shaped 
to focus the one or more' second control signal radiation 
patterns onto the associated input re tide . 

i 
\ 

107. (New) A switch according to claim 106 wherein each output 
lens is located and shaped to couple an optical 
communication signal from a selected one of the plurality 
of input optical '|::hannels into the associated output 
optical channel and each input lens is located and shaped 
to collect an optical communication signal emitted from 
the associated inESjut optical channel and direct the 
optical communication signal towards a selected one of 
the plurality of output optical channels. 

*, 

108. (New) A switch according to claim 87 wherein each output 
reticle is coupled to move with the associated output 
optical channel, and\\wherein the one or more 
corresponding output ^^Moir 6 interference patterns vary in 

Q ^ intensity based on a \p09iti0n of the associated output 

V L-/ reticle. V- 



reticle* y 

\ 

109- (New) A switch according to claim 108 comprising a 
controller connected t<|^eceive the output control 
signals from the outpuE^^diation sensors, the controller 
configured to deterrnicp^ of each output optical 

channel based on the^^orriesponding output control signal . 




110, (New) A switch accordinguto claim 109 wherein the output 
optical channels compris^ optical fibers. 



Ill, (New) A switch according to claim 91 wherein each input 
reticle is coupled to tt^ov4 with the associated input 
optical channel, and wherein the one or more 
corresponding input Moirg|interf erence patterns vary in 
intensity baaed on a position of the associated input 
reticle- * 
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112. (New) A switch according to claim 111 comprising a 
controller conn4|cted to receive the input control signals 
from the input radiation sensors, the controller 
configured to determine a position of each input optical 
channel based on|the corresponding input control signal. 

} 

113. (New) A switch achording to claim 112 wherein the input 
optical channels comprise optical fibers 

'} 

114. (New) A switch according to claim 87 wherein each output 
reticle is coupled Vto move with an associated moveable 
optical element, and wherein the one or more 
corresponding outputo Moir6 interference patterns vary in 
intensity based on a\|\^ position of the associated output 
reticle. I 

\ 

115. (New) A switch according to claim 114 wherein a position 
of each moveable optical element influences an optical 
path of an optical commimication signal coupled into the 
associated output optical channel. 

I 

116. (New) A switch according to claim 115 comprising a 
controller connected to|receive the output control 
signals from the output ^^adiation sensors, the controller 

^ configured to determine a position of each moveable 

optical element based on'ithe corresponding output control 



signal . 



117- (New) A switch accordine^tojjclaim 91 wherein each input 
reticle is coupled moveTwith an associated moveable 
optical element, andS^ferJj^^ the one or more 
corresponding input Moir^^nterf erence patterns vary in 
intensity based on a position of the associated input 
reticle. 



118- (New) A switch according tdj claim 117 wherein a position 
of each moveable optical element influences an optical 
path of an optical communication signal emitted by the 
associated input optical channel - 
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119. (NTew) A switch According to claim 118 comprising a 
controller connected to receive the input control signals 
from the input ikdiation sensors, the controller 
configured to de^t:ermine a position of each moveable 
optical element based on the corresponding input control 
signal . 

120. (New) A switch according to claim 108 comprising a 
plurality of output actuators, each output actuator 
associated with one of the plurality of output optical 
channels and each output actuator comprising: a magnetic 
member coupled to move with the associated output optical 
channel and a plurality of magnetically polarizable 
branches spaced apart aroiind the magnetic member, 

121. (New) A switch accoj^ing to claim 120 wherein each 
magnetic member is circularly symmetric- 

\ 

122. (New) A switch accordlj^ng to claim 121 wherein each 
magnetic member comprijses a ring of magnetic material. 

\ 

123. (New) A switch according to claim 122 wherein each ring 
extends around a peripheral edge of the associated output 
reticle. \ 

V \ 

' 124, (New) A switch according] to claim 123 wherein each ring 

comprises a ferrite material. 



125, (New) A switch according'^t^s.claim 121 wherein each output 
actuator comprises four h^^^ai^hes equally spaced apart 
around the magnetic membe^KT"^ 



12 6, (New) A method for coupling an input optical 

communication signal into a selected output optical 
channel from among a pluralUty of output optical 
channels, the method comprising: 

generating one or morej output Moire interference 
patterns using first control signal radiation, the one or 
more output Moir^ interfereAce patterns varying with a 

- 10 " 
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position of a|selected moveable output optical element, 
the selected moveable output optical element associated 
with the selected output optical channel; 



detecting'^^at least a portion of the one or more 
output Moire interference patterns; and 

baaed at Teast in part on the detected portion of 
the one or more \\ output Moire interference ' patterns, 
determining the\position of the selected moveable output 

127, (New) A method according to claim 126 wherein the 

selected moveable |output optical element comprises a 
selected moveable '^output optical fiber and determining 
the position of the selected moveable output optical 
element comprises determining a position of an end of the 

selected moveable output optical fiber. 

i 

\ 

12 8- (New) A method according to claim 12 7 wherein generating 

one or more output Moirg interference patterns comprises 
projecting the first ^control signal radiation onto an 
output reticle coupled to move with the selected moveable 
output optical fiber/|the output reticle having a 
spatially varying pattern of interaction with radiation 
incident thereon , 

129. (New) A method according to claim 128 wherein determining 
the position of the end| of the selected moveable output 
optical fiber con^jrise^Ldetermining a position of the 
output reticle • 

13 0, (New) A method accorv^igl &> claim 129 wherein the input 

optical communicationWg.Sal is emitted by a selected 
input optical channel from among a plurality of input 
optical channels and whei^ein the method con^rises: 

generating one or more input Moire interference 
patterns using second con|rol signal radiation, the one 
or more input Moire interference patterns varying with a 
position of an end of a selected moveable input optical 
fiber, the selected moveatiue input optical fiber 
associated with the selectjed input optical channel; 



11 
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V 



detesting at least a por-tion o£ the one or more 
input Moiife interference pattoma; and 

basedAat least in part on the detected portion of 
the one or 'more input MoirS interference patterns, 
determining ;^the position of the end of the selected 
moveable input optical fiber. 

I 

131. (New) A methoid according to claim 130 wherein generating 
one or more input Moire interference patterns compriaes 
projecting the|^ second control signal radiation onto an 
input reticle coupled to move with the selected moveable 
input optical fiber, the input reticle having a spatially 
varying pattern- of interaction with radiation incident 
thereon- 

132, (New) A method according to claim 131 wherein determining 
the position of the end of the selected moveable input 
optical fiber comprises determining a position of the 
input reticle . \ 

133- (New) A method according to claim 132 wherein the input 
and output reticlei3 Ahave a spatially varying 
transmissivity and wherein detecting at least a portion 
of the one or more output Moire interference patterns 
comprises detecting t:he first control signal radiation 
that has passed through the output reticle and detecting 
at least a portion of '\the one or more input Moirg 
interference patterns -comprises detecting the second 
control signal radiation that has passed through the 
input reticle. 




134. (New) A method ac^rcMn^to claim 132 wherein the input 

and output reticles^^ve^a spatially varying reflectivity 
and wherein detect ing^^^^a^^east a portion of the one or 
more output Moir6 interference patterns comprises 
detecting the first control signal radiation that has 



reflected from the outputj reticle and detecting at least 
a portion of the one or more input Moire interference 
patterns comprises detecting the second control signal 
radiation that has reflec|ted from the input reticle. 
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135. (New) A method according to claim 132 wherein each of the 
input and oiitput reticles is patterned with a regular 
array of cel«.s- 



136. (New) A methoa according ho claim 135 wherein each cell 
comprises an aperture portion and an opaque portion and 
wherein : \ 

(a) detecting\at least a portion of the one or more 
output Moire interference patterns comprises 
detecting a first proportion of the first control 
signal radiation that is incident on and passes 
through the aperture portion and detecting a second 
proportion/A smaller than the first proportion, of 
the first control signal radiation that is incident 
on and passes through the opaque portion; and 



(b) detecting atAleast a portion of the one or more 
input MoirS interference patterns comprises 
detecting a fkrst proportion of the second control 
signal radiat ion that is incident on and passes 
through the aj>erture portion and detecting a second 
proportion, snialler than the first proportion, of 
the second control signal radiation that is incident 
on and passes through the opaque portion, 

■ 

137. (New) A method according to claim 132 wherein each of the 
input and output reticles is comprises a circularly 
symmetric pattern of ^] aperture areas and opaque areas and 
^ wherein: . | 

(a) detecting at le^t a portion of the one or more 
output Moire inte^erence patterns comprises 
detecting a firl't proportion of the first control 
signal radiat i^^^at -is incident on and passes 
through the aperture areas and detecting a second 
proport ion ,N^jfel Iter than the first proportion, of 
the first controi^^ignal radiation that is incident 
on and passes thrpugh the opaque areas; and 

(b) detecting at least a portion of the one or more 
input Moire interference patterns comprises 
detecting a first pproportion of the second control 
signal radiation tpat is incident on and passes 
through the aperture areas and detecting a second 
proportion, small^ than the first proportion, of 

- 13 - 
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the second control signal radiation that is incident 
on and passes through the opaque areas, 

138. (New) A methodU according to claim 132 wherein projecting 
the first control signal radiation onto the output 
reticle comprises projecting a plurality of elongated 
stripes of radiation onto the output reticle and 
projecting the second control signal radiation onto the 
input reticle comprises projecting a plurality of 
elongated stripes of radiation onto the input reticle. 

\ 

139- (New) A method according to claim 132 wherein projecting 
the first control Usignal radiation onto the. output 
reticle comprises '^projecting one or more spatially 
periodic radi at ion^^)^ pat terns onto the output reticle and 
projecting the seccjnd control signal radiation onto the 
input reticle comprises projecting one or more spatially 
periodic radiation 'patterns onto the input reticle - 



140- (New) A method accoiiding to claim 135 wherein projecting 
the first control signal radiation onto the output 
reticle comprises projecting one or more spatially 



periodic radiation patterns onto the output reticle, the 



spatially periodic radiation patterns having a period 
substantially equal ^o a spatial periodicity of the cells 
on the output reticl^j and projecting the second control 



signal radiation ontd| the input reticle comprises 
projecting one or morjs spatially periodic radiation 
patterns onto the input reticle ^ the spatially periodic 
radiation patterns having a period suhstantially equal to 
a spatial periodicitT^Uf cells on the input reticle. 




141. (New) A method acc^s ^jn^ to claim 140 wherein the cells 
on the input and output reticles are arranged in rows 
extending substantially parallel to a first axis and 
columns extending subsiLantially parallel to a second axis 
and wherein proj ectingjjthe first control signal radiation 
onto the output reticle comprises projecting elongated 
stripes of radiation which are oriented substantially 
parallel to one of the 'f irst and second axes and 
projecting the second cjontrol signal radiation onto the 
input reticle comprises projecting elongated stripes of 
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radiation wmch are oriented substantially parallel to 
one of the f |rst and second axes - 



142. (New) A method according to claim 132 wherein projecting 
the first control signal radiation onto the output 
reticle coinpri^ses projecting at least one radiation 
pattern having )^a first wavelength onto the output reticle 



and projecting at least one radiation pattern having a 
second wavelengt;h onto the output reticle and projecting 
the second control signal radiation onto the input 
reticle coinprise^s projecting at least one radiation 
pattern having the first wavelength onto the input 
reticle and projecting at least one radiation pattern 
having the second wavelength onto the input reticle- 



143. (New) A method accprding to claim 132 wherein projecting 
the first control signal radiation onto the output 
reticle comprises imaging a plurality of individual 
radiation emitting devices onto the output reticle and 

.projecting the second control signal radiation onto the 
input reticle comprises imaging a plurality of individual 
radiation emitting devices onto the input reticle. 

144. (New) A method according to claim 128 comprising moving 
the selected moveable!, output optical fiber to a position 
that substantially maximizes the coupling of the input 
optical commxmication Isignal into the selected output 
optical channel » 




145. (New) A method accord^A^o claim 132 comprising moving 
the selected moveab^ie^Q^put optical fiber to a position 
that substantially max xm ^es the coupling of the input 
optical communication signal into the selected output 
optical channel. ^ 



146. (New) A method according to claim 145 comprising moving 
the selected moveable input optical fiber to a position 
that substantially maximizes the coupling of the input 
optical communication si'4nal into the selected output 
optical channel. f 
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147. (New) A method according to claim 126 wherein movement of 
the selected moveable output optical element influences 
an optical Vpath that the input optical communication 
signal travels when coupled into the selected output 
optical channel . 

\ 

V 

148. (New) A method according to claim 147 wherein generating 
one or more output Moir6 interference patterns comprises 
projecting the^^.first control signal radiation onto an 
output reticle coupled to move with the selected moveable 
output optical element, the output reticle having a 
spatially varying pattern of interaction with radiation 
incident thereon^i 

\ 

149. (New) A method according to claim 14 8 wherein deterrnining 
the position of the selected moveable output optical 
element con^rises determining a position of the output 
reticle. 



150. (New) A method accor^ding to claim 149 wherein the input 
optical communication signal is emitted by a selected 
input optical channel from among a plurality of input 
optical channels and^^herein the method comprises: 

generating one or more input Moire interference 
patterns using second Vcontrol signal radiation, the one 
or more input Moir^ interference patterns varying with a 
position of a selected^^ moveable input optical element/ 
selected moveable input optical element associated 
^ with the selected input: optical channels- 



detecting at lea^WNa portion of the one or more 
input Moire interf erenie)pat terns ; and 

based at lea^t in R^rt on the detected portion of 
the one or more inpi^ ^Mcp ^rg interference patterns, 
determining the positicSnWof the selected moveable input 
optical element. 



151. (New) A method according claim 150 wherein movement of 

the selected moveable input optical element influences an 

optical path that the inpmt optical communication signal 

travels when emitted by tHe selected input optical 
channel . " 
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152. (New) A me^tiod according to claim 151 wherein determining 
the position of the selected moveable input optical 
element comprises deteirmining a position of the input 
reticle. 

\\ 

153. (New) A method according to claim 149 comprising moving 
the selected '^rnoveable output optical element to a 
position thatV substantially maximizea the coupling of the 
input optical l\communicat ion signal into the selected 
output optical channel . 

\ 

154. (New) A method ^according to claim 152 comprising moving 
the selected moveable output optical element to a 
position that substantially maximizes the coupling of the 
input optical communication signal into the selected 
output optical channel 

155. (New) A method adr^otding to claim 154 comprising moving 
the selected movable input optical element to a position 
that substantiS^y*maximizes the coupling of the . input 
optical communication signal into the selected output 
optical channel. | 

I 
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